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Quality of the seed has always been recognized as a highly important 
factor in the successful production of red clover. Purity and vitality (the 
ability to sprout a high percentage of vigorous seedlings) have been considered · 
the essential elements of quality in domestic clover seed whose broad adapta-
bility was taken for granted. In recent years, however, the special fitness of 
the seed to local conditions of growth has become no less important than the 
percentage of pure live seed. The recognition of this third element of quality 
has resulted from our heavy importation and wide-spread use of foreign clover 
seed, most of which is found relatively unsuited to general conditions in this 
country. Beyond doubt many of our failures with clover should now be 
charged directly to the use of this unadapted seed in its original state and 
after it has been multiplied by crop production in the United States. This 
consideration adds emphasis to the importance of seed quality as a factor in 
clover production. It is therefore very desirable that the relative productivity 
of foreign and domestic-grown clover seed be dearly shown. 
SEED IMPORTATION 
Red dover seed has been imported into the United States on a com-
mercial scale for many years. Immediately after the World War this impor-
tation increased enormously, and in recent years large amounts of imported 
seed have been put on the home markets at prices lower than the price of 
domestic seed. Much of this foreign seed, inferior from the beginning because 
of its origin, is held in storage for comparatively long periods before it finally 
reaches American farms. A lowered vitality and, consequently, a further re-
duction in general value are the results of this treatment. Another objection-
able feature of foreign clover is the harmful weed seed frequently found in it. 
We import more red dover seed from France than from any other nation, 
but much is received also from Italy, Chili, England, Germany, Poland, and 
Canada. The amounts of this seed brought into the United States during the 
past four years, as reported by the United States Department of Agriculture, 
were as follows: 
July I, 1923, to June 30,1924 __________________ 24,728,900 pounds 
July 1, 1924, to June 30,1925 __________________ 6,541,400 pounds 
July 1, 1925, to June 30, 1926 __________________ 19,725,200 pounds 
July 1,1926, to June 30,1927 __________________ 10,818,000 pounds 
These annual imports represent 10 to 20 per cent or more of the total 
quantity of red dover seed used yearly in the United St~tes. The use of even 
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a larger percentage of the foreign seed could be shown if statistics on the 
total production of seed by the multiplication of these imported strains were 
available. 
IDENTIFICATION OF FOREIGN RED CLOVER SEED 
The Federal Government has enacted a law which provides for the stain-
ing of a fractional part of each bag of imported red clover seed, the purpose of 
which is to facilitate the determination of the source of the seed at a later date 
by seedsmen and farmers. The law requires that at least one per cent of all 
seed imported from any country other than Canada must be stained green or 
red, and that all red clover seed imported from Canada shall contain one per 
cent of seed stained an iridescent violet. The law further requires that ten 
per cent of all seed known to be unadapted to the United States must be stained 
red. Canadian red clover is essentially similar to the domestic strains, and is 
generally satisfactory for seeding in the United States, especially in regions of 
severe win ters. 
A number of different strains of foreign red clover are recognized and each 
is designated by the name of the country in which it was grown. The plants 
usually have smooth leaves and stems. The absence or scarcity of fine hairs 
on the foreign clovers, and the abundance of fine hairs on American strains 
make the chief difference in appearance between the two kinds. Under 
Missouri conditions the stems of the foreign clovers are generally finer than 
those of the domestic, and show a marked tendency to droop or bend, giving 
the plants a ragged and dwarfed appearance. 
EXPERIMENTS 
Several experiments have been conducted in the red clover region to 
determine the relative value of seed from different foreign and domeStic sources 
Conflicting results have been obtained in some cases, but as a whole domestic 
clovers have given much higher yields than foreign strains, and have shown a 
greater resistance to winter injury, diseases, and insects. 
A comparison of red clover seed from different sources was made by the 
Missouri Agricultural Experiment Station at Columbia, in 1924-25. In this 
test only Italian and native seed were used. A significant difference in yield 
was observed in favor of the domestic stocks. In 1926-27 a more complete 
test was made, the results of which are reported in this circular. 
Seed Sources.-The original sources of domestic seed were Michigan, 
Illinois, Ohio, Minnesota, Oregon, Tennessee, and Missouri. The foreign seed 
came directly from France, Italy, Hungary, Rumania, England, Germany; 
and Poland. All seed was furnished by the Office of Foreign Crop Investi-
gations of the United States Department of Agriculture. 
Plan of Experiment.-The soil on which the experiment was conducted 
is well drained upland of moderate fertility, and is fairly uniform in produc-
tivity. Superphospate (acid phosphate) was applied at seeding time at the rate 
of 200 pounds per acre. In the fall, the clover plots were given a light top dress-
ing of thoroughly rotted manure. The seed were sown in the latter part of March, 
at the rate of 10 pounds of viable seed per acre, with a nurse crop of oats. All 
seedings were made in duplicate plots 6 x 40 feet and every fifth plot was seeded 
with Michigan-grown seed as a check. An excellent stand was obtained on all 
plots and the plants remained in a thrifty condition throughout the remainder of 
the season, but made only a small growth. The crop was clipped high in late 
summer to prevent the maturity of weed seeds, but no records were made of 
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the yields si nce they were practicall y negligible. I n the second seaso n 
t he crop was cut twice. T he first cutti ng was made June 4, and t he second 
Julv 26. T he res ults are recorded in Table l. 
Yields.-.111tll c domestic setd stocks gave uniformly hiKiz yields as com-
pared fa the best oj the joreign strains. T he a verage yield of t he dom estic stocks 
was 5417 pounds of cured hay per acre, w hile t he average yield of the forei gn 
strains was 3214 po unds, or a difference of 2203 pounds (more th an a to n of 
ha y per acre) in favor of domesti c seed . 
The yield of domeatic red clover o n th e left nea rl y doubled t he prod uction 01 
foreig n red clove r on the righl. 
Possib ly the mos t impressive result shown in th e table is the consistently 
high yield o f the check, a domes tic stock, as com pared to the foreign strains 
planted on each side of it. Polish No. 2543, was the highest yielding foreign 
strai n with a to tal of 3847 pounds of field-cured hay per acre, as compared to 
5293 pounds on th e nearest check, a difference of 1446 pounds in favor of the 
domesti c seed . The two Italian strain s gave t he lowest yields recorded. It 
should be stated in thi s connection t hat th ese were the on ly strains that showed 
an appreciable degree of winte r ki ll ing, th e estimated percentage being 15 
per cent for strain No. 2551 and 12 per cent for strain No. 2428. 
In a compari so n of the y ields from domesti c seed it wi ll be noted t hat some 
of the stocks out-yielded others by several hundred pounds of hay per acre. 
Possibly th e differences res ulted from soil variations, but th ey suggest that 
t he yie ld ing capacity of one stock of domestic seed may be superior to 
anot her under t he same soil and climatic conditions. 
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In no case among the joreign strains did the second cutting show a high 
percentage oj the total yield when compared with corresponding percentages for 
the domestic stocks. An average of 32.3 per cent of the total yield of the do-
mestic stocks was secured from the second cutting, but only 14.5 per cent of 
the total was secured from the second cutting of the foreign strains. 
Many of the plants from foreign seed showed little or no signs of growth 
after the first cutting, and the death of the plants in some of the plots resulted 
in a marked reduction of the stand before the second cutting was made. The 
tendency for plants from foreign red clover seed to recover slowly after the 
first cutting may have served in the past as a natural and incidentally a val-
uable means of reducing the reproduction of seed from these undesirable 
strains. 
TABLE I.-YIELDS OF FOREIGN AND DOMESTIC STOCKS OF RED CJ.OVER, IN POUNDS 
OF FIELD CURED HAY PER ACRE, 1926-27. 
------ I ---Seed 1st 2nd Seed 1st 2nd 
Stocks* cutting cutting Total Stocks* cutting cutting Total 
------ ---
2570 Michigan _____ 3564 1438 5002 2514 German ______ 2921 541 3462 
2509 French _______ 2391 590 2981 2570 Michigan ____ 3751 1542 5293 
2533 French _______ 2895 532 3472 2543 Polish _______ 3247 600 3847 
2584 French _______ 2645 566 3211 2544 Polish ___ ____ 2720 475 3195 
2551 Italian ____ ___ 2091 356 2474 2586 Idaho. _______ 3477 1565 5042 
2570 Michigan _____ 3278 1364 4642 2573 Illinois _______ 3644 1786 5430 
2428 Italian _______ 2253 266 2519 2570 Michigan ____ 3700 1668 5368 
2413 Hungarian ___ 2653 314 2967 2582 Ohio _________ 4014 1901 5915 
2415 Hungarian ___ 2861 389 3250 2585 Minnesota ____ 3501 1613 5114 
2518 Hungarian ___ 3049 476 3529 25870regon _______ 4020 1900 5920 
2570 Michigan ____ 3399 1510 4909 2474 Tennessee ____ 3339 1849 5188 
2423 Rumanian ____ 2991 413 3404 0000 Missouri. ____ 3628 1730 5358 
2516 Rumanian ____ 3032 488 3520 2570 Michigan _____ 3691 1785 5476 
2554 English ______ 2713 530 3243 
*The figures in front of the str~ins are accessio n numbers of the Office of Forage Investigationsl 
United States Department of Agriculture. 
Notes on diseases were recorded before each cutting. Mildew was no-
ticeable in the domestic clovers, but little or no anthracnose could be found. 
In the foreign clovers there was no mildew, but traces of anthracnose were 
seen. It is thought, however, that these diseases had no important effect on 
the yields of any of the plots. 
SUMMARY 
The foregoing data on the yields of foreign and domestic clovers are not 
submitted as representing the average relative performance of these stocks 
under Missouri conditions. Yields of only one complete biennial period were 
measured. But in this period both summers and the intervening mild winter 
were remarkably favorable for the success of clover. If the foreign clovers had 
been capable of good performance under local conditions it could have been 
expected to occur in these beneficial seasons. I t did not occur then, according 
to the measured yields, nor had it occurred in the season of 1924-25, according 
to observations. In both periods the foreign clovers were much inferior to 
the domestic strains, individually and collectively. Such uniform inferiority, 
even in a limited test, is sufficient evidence of the extreme unreliability of the 
foreign strains. The alternative to their use lies in the larger production of 
domestic seed. If the present clover acreage of Missouri could be sown with 
vigorous native seed, the probability of successful crops would be greatly 
increased. 
